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Figure S1. Sequence similarity networks showing the relationships between closely 

related subgroups of [NiFe]-hydrogenases as narrow logE filters. 

 



Figure S2. Screenshot showing interface of HydDB classification page. 

 

 

 



Figure S3. Screenshot showing the information provided in the data entry pages for 3248 individual hydrogenases in HydDB.  

 



Figure S4. Screenshot showing the capacity for browsing hydrogenase data entries in HydDB. 

 

 

Figure S5. Screenshot showing the detailed content of the information pages about each hydrogenase class on HydDB. Equivalent 

information pages are available for all 38 hydrogenase classes defined in this work (Table 1).





Table S1. Validation that HydDB classifies only hydrogenase catalytic subunit 

sequences. HydDB excludes non-hydrogenase sequences through a combination of 

homology checks (sequences are only classified as hydrogenases if BLAST E-value 

of the closest hit in HydDB is less than 10-5) and CDD checks (sequences are only 

classified as hydrogenases if signature conserved domains are found). In addition, 

the classifier has been specifically trained to exclude four protein families that are 

homologous to hydrogenase catalytic subunits (HmdII, Her, NuoD, NARF) but lack 

hydrogenase activity. 

 

 

NCBI 

Accession 

Sequence type Homology check CDD check Final result 

WP_041979

300.1 

Validated hydrogenase 

catalytic subunit 

Highest sequence 

homology with [NiFe] 

Group 1h (E = 0) 

Ni,Fe-hydrogenase I 

large subunit 

(COG0374) 

Hydrogenase 

WP_011729

412.1 

P-type ATPase 

(unrelated to 

hydrogenases) 

Low sequence 

homology with 

hydrogenases (E = 5.6) 

Non-hydrogenase Non-

hydrogenase 

WP_003895

387.1 

Chaperone  

(unrelated to 

hydrogenases) 

Low sequence 

homology with 

hydrogenases (E = 3.8) 

Non-hydrogenase Non-

hydrogenase 

WP_013295

714.1 

HmdII  

(homologous with [Fe]-

hydrogenases) 

Highest sequence 

homology with HmdII (E 

= 0) 

HMD (pfam03201) Non-

hydrogenase 

WP_003901

794.1 

Ehr  

(homologous with 

[NiFe]-hydrogenases) 

Highest sequence 

homology with Ehr (E = 

0) 

Complex1_49kDa 

superfamily (cl21493) 

Non-

hydrogenase 

WP_003901

553.1 

NuoD  

(homologous with 

[NiFe]-hydrogenases) 

Highest sequence 

homology with NuoD (E 

= 0) 

NuoD (COG0649) Non-

hydrogenase 

NP_114174.

1 

NARF  

(homologous with 

[FeFe]-hydrogenases) 

Highest sequence 

homology with NARF 

(E = 0) 

Fe_hyd_Ig_C 

(pfam02906) 

Non-

hydrogenase 



Table S2. Hydrogenase sequences where there is disagreement between 

classification by SSN and k-NN methods. These sequences represent six out of the 

total 3248 sequences analyzed, i.e. 0.0018%.  

 

 

 

Dataset S1. Excel spreadsheet listing the sequence, taxonomy, and hydrogenase 

class of all 3248 hydrogenase catalytic subunit sequences listed in HydDB.  

 

Dataset S2. Zip file containing the Cytoscape network for [NiFe]-hydrogenases.  

 

Dataset S3. Zip file containing the Cytoscape network for [FeFe]-hydrogenases.  

 

Dataset S4. Zip file containing the Cytoscape network for [Fe]-hydrogenases.  

 

 

NCBI Accession Organism k-NN Classification SSN Classification 

WP_027414715.1 
Aneurinibacillus 

terranovensis 
[NiFe] Group 1e [NiFe] Group 1d 

WP_027358538.1 
Desulforegula 

conservatrix 
[NiFe] Group 3d [NiFe] Group 3c 

WP_012532312.1  Geobacter bemidjiensis [NiFe] Group 3d [NiFe] Group 3c 

WP_012469611.1 Geobacter lovleyi [NiFe] Group 3d [NiFe] Group 3c 

WP_004512544.1 
Geobacter 

metallireducens 
[NiFe] Group 3d [NiFe] Group 3c 

WP_015839165.1 Geobacter sp. M21 [NiFe] Group 3d [NiFe] Group 3c 


